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Introduction
Over the past decade, the issue of violence against women in developing countries has emerged as a central concern among the growing community of policy makers, donors, and researchers concerned with women's health and empowerment. While women in developing countries are vulnerable to many forms of violence, domestic violence represents the most pervasive form of violence. (1) The World Health Organization has defined domestic violence as: " … the range of sexually, psychologically and physically coercive acts used against adult and adolescent women by current or former male intimate partners." (2) In a recent review of population-based studies, between 10 to 69 percent of women surveyed indicated that they had ever experienced physical violence from a male partner. (3) Within the field of public health, there is growing recognition of the possible linkages between domestic violence and a range of adverse physical, mental, and reproductive health outcomes.
(1, [3] [4] [5] While much has been learned over the past decades about the prevalence of domestic violence in developing countries, our understanding of the underlying precipitating factors for such violence remains limited. One important limitation of previous research has been a predominant focus upon the perspective of female respondents, despite evidence that the principal perpetrators of domestic violence in almost all developing country settings are men. A second limitation has been an almost exclusive focus upon individual-and household-level factors, and the failure to consider the roles of broader community and contextual factors in precipitating or protecting against violence. In the present study, we analyze data from a large, representative sample of married husbands in four districts in Uttar Pradesh, North India, and assess the respective contributions of individual and contextual factors in conditioning the likelihood of reported male-to-female domestic violence in this setting.
BACKGROUND

Risk Factors for Domestic Violence in Developing Countries
Studies over the past decade have identified a number of individual and household-level risk factors for domestic violence. Higher socioeconomic status or female education have generally been found to be protective for women against the risk of domestic violence. (6-9) Demographic factors such as age, number of living male children, and extended family residence have been found in a number of studies to be inversely associated with the risk of domestic violence. (10) (11) (12) Studies from India have also found lower dowry levels to be associated with a significantly higher subsequent risk of violence. (7, 10) The possible link between women's status/empowerment and domestic violence has also received considerable attention, with several studies reporting increased status-as reflected by control over resources or membership in group-based savings and credit programs-was associated with significantly lower rates of domestic violence (7, 12) . Other studies, however, have found that increased women's empowerment may actually exacerbate the risks of violence, at least in the short run. (11, 13) One of the most systematic findings to have emerged from previous studies has been the intergenerational transmission of violence, with witnessing violence between parents as a child a consistent predictor of subsequent domestic violence, both in the United States (14-17) as well as in developing countries. (18) (19) (20) Finally, the prominent role of alcohol has also been highlighted in several studies, with alcohol consumption a significant precipitating role for violence in several studies. (10, (21) (22) (23) (24) The potential role of contextual and community-level factors in shaping risks of domestic violence has received increased attention in recent years. (25) Although strong anthropological evidence exists that community-level cultural and contextual variables are important in determining the levels of intimate partner violence across cultures, (26, 27) there has until recently been little quantitative evidence on the role of broader community and contextual factors in shaping the risk of domestic violence. Two studies from the U.S. report significant associations between contextual variables reflecting neighborhood poverty and the risk of domestic violence. (28, 29) Other recently published studies from developing countries also highlight the importance of contextual-level factors in precipitating male-to-female violence. Studies from rural Bangladesh and Colombia reported significant associations between domestic violence and community-level measures of women's status and overall domestic violence levels, respectively. (11, 30) SETTING AND DATA Our study is situated in the North Indian state of Uttar Pradesh, a setting characterized by high levels of domestic violence, low status of women, and low levels of overall socioeconomic development. (7, 31) Uttar Pradesh ranks near the bottom of Indian states in terms of social and economic development levels, with 80 percent of its population residing in rural areas, and more than two-thirds of females and one-third of males aged 6 and above non-literate. The total fertility rate in 1990-92 was 4.8 children per woman, a figure roughly 40 percent higher than the national average.
Marriage is almost universal and frequently at a very early age, with 40 percent of females aged [15] [16] [17] [18] [19] years already married. In one-third of villages in Uttar Pradesh, there was no educational facility within the village; in three-fourths of villages, the nearest health facility was five or more kilometers away. (32) Our primary data set for analysis is the Male Reproductive Health Survey (MRHS), a component of the larger PERFORM Survey, a stratified, multi-stage cluster sample survey, carried out in 1995 in 28 districts of Uttar Pradesh, India to provide benchmark indicators for a large-scale intervention project to improve family planning services in Uttar Pradesh. For the PERFORM Survey, two districts were chosen from each of 14 administrative divisions in Uttar Pradesh, with selection probability proportionate to size, and within each district, a sample size of 1500 households was set. The questionnaire was administered by trained male interviewers, outside the home or in a private area, and was roughly 20 minutes in duration. The survey covered a wide range of issues pertaining to household socioeconomic and demographic status, contraceptive knowledge, use, and intentions, health expenditures, pre-and extra-marital sexual contact, and sexually transmitted infections. The survey also included a series of detailed questions on husbands' exposure to, and perpetration of physical violence and sexual violence, the basis for the present study. Husbands were asked whether they had ever physically hit, slapped, kicked, or tried to hurt their wife, the initial and most recent timing of such incidents, and the total number of times such violence had occurred.
Husbands were also asked whether they ever had sex with their wife when she was unwilling, and if so, whether they ever physically forced their wife to have sexual relations, as well as the timing of the most recent occurrence of forced sex.
METHODS
Outcome Variables
Three principal domestic violence outcome variables are considered in our analysis, following conventional definitions:
• Physical violence: whether the husband physically assaulted his wife during the year preceding the survey, based upon responses to the questions above;
• Sexual violence: whether the husband physically forced his wife to have sex during the year preceding the survey;
• Physical/sexual violence: whether the husband physically assaulted or forced his wife to have sex during the year preceding the survey;
As Table 1 shows, a significant proportion of husbands report having committed one or more episodes of physical or sexual violence against their wives during the preceding year, ranging from 26.7%
reporting physical violence to 31.0% reporting sexual violence, to 45.5% reporting the occurrence of either or both forms of violence.
Individual-level variables
The Male PERFORM survey collected a number of individual-level variables which have been theoretically or empirically linked to domestic violence (Table 1) . Socioeconomic variables included in our models include both husband's and wife's education, an index of household assets, and urban vs. rural residence. Borrowed money in the past year to pay for medical expenses was included as an indicator of household economic pressure. Demographic variables included are duration of marriage and whether the couple was childless. Male extra-marital sex was included to capture both marital harmony as well as the husband's propensity for high risk sexual behavior. Lastly, whether the husband witnessed his father beating his mother as a child is included to capture the possible effects of intergenerational transmission of violence.
Contextual-level variables
Five community-level variables have also been included in our analysis. An index of community economic development is a cumulative index based on the presence of seven created through the factor analysis of responses to three individual-level attitudinal variables on the acceptability of violence. 2 Responses to both sets of questions were structured on Likert scales, ranging from strongly agree to strongly disagree. Higher scores reflect, respectively, more conservative norms regarding gender roles and norms more tolerant of domestic violence.
The final contextual variable included in our models is an indicator of the district-level rate of violent crime, specifically the murder rate. This was obtained by visits to all police precincts in the sample districts to obtain the numbers of registered murder cases for the calendar years 1992-1995.
The choice of district-level murder case rate data as our primary indicator of violent crime in Uttar
Pradesh is informed by previous work in India which concluded that murder data were much more likely to be reliably reported than other types of violent crime. 3 (37-39) These murder case data were converted into rates using the 1991 census data to estimate annual mid-year denominator populations (40) , with unweighted rates averaged over the four-year period to smooth out year-to-year fluctuations.
Reliable data on murder rates could be obtained from four of the five districts in our survey; the exclusion of respondents from the fifth district (Nainital District) resulted in a final analysis sample of 4,520 husbands residing in 92 PSUs.
Multivariate models for the determinants of domestic violence Separate multilevel logistic models are fitted for each of the three outcomes. The models take the form of two-level models with men (level 1) nested within PSUs (level 2). The models are written:
Where ij p is the probability of experiencing the outcome for ith respondent in the jth PSU, j i x is a vector of covariates corresponding to the ith respondent in the jth PSU, β is a vector of unknown parameters and k u is the random effect at the PSU level. The distribution of the random effects is assumed to be normal, with mean zero and variance s u 2 . When u s =0, the model reduces to the ordinary logistic model, indicating that there is no significant correlation in the risk of the outcome between PSUs. The testing of the null hypothesis u s =0 against the alternative hypothesis u s >0 is used to assess the significance of random effects terms, using a modified likelihood ratio test. The data were analyzed using the STATA software package (42). When contextual variables are added to the models (Models 2 and 3 in Table 2 ), the previously discussed individual-level effects are maintained. With regard to community-level effects, none of the three community socioeconomic development indicators emerge as statistically significant determinants of recent physical violence. Similarly, more egalitarian community gender norms are not significantly associated with the risk of such violence. Community norms toward wife beating are, however, strongly predictive of recent violence, with significantly higher risks of physical beating of the wife among couples residing in communities where norms tend to condone wife beating (community norms toward wife beating norms coefficient = 0.402, SE= 0.129). Also of interest is our finding with regard to district-level murder rates (Model 3 in Table 3 ). Women who reside in districts characterized by higher average recent murder rates are at significantly higher risk of recent physical violence from their husbands (district murder rate coefficient = 0.054, SE= 0.023). Tables 3 and 4 show the models of individual and contextual variables for two additional domestic violence outcome variables-sexual violence during the preceding year (Table 3 ) and the composite outcome of sexual or physical violence during the preceding year (Table 4) . With regard to recent sexual coercion (Model 3 in Table 3 that with respect to sexual coercion, no community level effects emerge as significant predictors. Once again, however, residence in districts with higher murder rates is again strongly associated with a higher likelihood of recent sexual coercion.
RESULTS
Tables
When we consider the joint outcome variable of recent physical or sexual violence variable (Model 3 in Table 4 ), almost all of the previously discussed individual-level effects are maintained in terms of both significance and direction of effect. Neither male nor female educational levels are associated with this outcome, likely the result of the divergent relationship between education and physical versus sexual violence toward the wife. Community-level variables also fail to emerge as significant predictors of overall domestic violence risks. District-level murder rate remains a significant determinant of overall physical or sexual violence, with significantly higher risks among individuals residing in districts with higher crime levels.
DISCUSSION
Two potential limitations of our study merit discussion. The first concerns the cross-sectional nature of our study, and the resulting problem of temporal ordering between several of the covariates considered and domestic violence. To address this, we have restricted our analysis to only those determinants for which temporal ordering and non-reciprocal causality with violence can be firmly established, and our violence outcome variable to sexual and physical violence in the one year preceding the survey. A second potential limitation concerns our reliance upon husbands' reports of domestic violence. As the principal aggressors in such violence, the possibility exists that men might underreport or intentionally misreport violent behavior, especially in contexts where such violence is not socially condoned, a finding in several U.S. studies (43) (44) (45) . Developing country studies which collected data on domestic violence from both male and female respondents, however, reported comparable or higher estimates of male-to-female physical threats and/or abuse based upon men's reports (9, 46, 47) . A current study from Rakai, Uganda finds comparable prevalence estimates in men's and women's reports of recent male-to-female physical violence, but markedly lower rates of reporting of coercive sex by men compared to women (48) . Thus, while we cannot rule out the underreporting of domestic violence by husbands, and possible resultant measurement error, we believe that this unlikely to be of sufficient magnitude to compromise the validity of our findings.
These limitations notwithstanding, our study builds on previous research on domestic violence using the PERFORM data set (19, (49) (50) , makes several new and important contributions to understanding the determinants of domestic violence from the key but neglected perspective of male partners. Our results further confirm the importance of higher socioeconomic status as being protective against the risk of physical violence to women. The significant relationship between the need to borrow money to pay for medical expenses and recent physical violence suggests that conflicts arising out of economic scarcity and pressure continue to be a primary motivating factor behind physical violence; the significant association with recent sexual coercion is, in contrast, much more difficult to explain and requires further investigation. The significant link between childlessness and physical and sexual violence is also noteworthy, presenting yet another negative consequence to women associated with perceived infertility (51). Our results further underscore the pivotal importance of intergenerational transmission of domestic violence. Even after controlling for the effects of other risk factors, men who witnessed their fathers beating their mothers as children were 4.7 times more times to physically beat their own wives, and 3.0 times more likely to physically force their wives to have sexual relations.
Our study also adds to the growing body of evidence on the importance of contextual factors for understanding health outcomes and behavior (52, 53) . Two contextual effects stood out in our analysis. We find community norms surrounding the acceptability of wife beating to be strongly related to the likelihood of recent physical abuse by the husband, with violence risks to women significantly higher among husbands residing in communities where norms favor physical punishment for women. Also of central interest is our finding of a systematic association between district crime rates and risks of physical violence against the wife: Residence in an area characterized by higher levels of violent crime, as reflected by murder rates, is associated with a significantly higher likelihood that husbands will physically abuse their wives.
Our analysis also reveals both important similarities as well as differences between risk factors for recent sexual versus physical violence. Several individual and community risk factors-including extra-marital relationships, economic pressure, intergenerational transmission of violence, and districtlevel murder rates--were found to be significant predictors of both outcomes. In contrast to recent physical violence, however, neither higher educational nor socioeconomic status emerges as significant predictors of recent coercive sex. This finding may possibly reflect a prevailing view across educational and socioeconomic boundaries in North India that it remains the husband's prerogative to physically compel sexual relations from his wife when desired (54, 55) . Similarly, the significant association between community norms toward domestic violence and physical violence but not sexual coercion may reflect that community norms governing domestic violence in this setting pertain largely to husbands' rights toward physical violence and abuse toward their wives, quite separate from more private (and perhaps implicit) views concerning the husbands' rights to compel sexual relations. 
